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DATA TRANSMITTING DEVICE AND FLAT
PLATE DISPLAY USING THE SAME

CROSS REFERENCE TO RELATED
APPLICATION

This application claims the benefit of the Patent Korean
Application No. 10-2009-01339356, filed on Dec. 30, 2009,

which 1s hereby incorporated by reference as if fully set forth
herein.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a data transmitting device,
more particularly, to a data transmitting device capable of
controlling amplitude of a differential signal stably, with
removing an option pin and variable resistance to control
amplitude of a low voltage diflerential signal, and a flat plate
display using the same.

2. Discussion of the Related Art

A flat plate display capable of displaying images by using
digital data may include a liquid crystal display (LCD) using
liquad crystal, a plasma display panel (PDP) using discharge
of mnactive gas, an organic light emitting diode (OLED) dis-
play using organic light emitting diodes and the like.

Because of a trend of high resolution and large size
required to display a high quality image, the amount of data
transmission of such the flat plate panel display device has
been increasing. As a result, the transmission frequency of
data 1s getting high and the number of data transmission lines
1s increased such that electromagnetic interference (hereinai-
ter, EMI) may occur a lot. The problem of EM1I 1s generated in
digital interface between a timing controller and a data driver
of the flat plate display and it causes unstable driving of the
device. To solve the problem of EMI and to reduce power
consumption when data 1s transmitted at a high speed, the flat
plate display uses data transmission methods that transmit
data by using low voltage differential signals, wherein the
data transmission methods includes an LVDS (Low Voltage
Differential Signal) transmission method, a Mini-SVDS
transmission method and the like. The interface between the
timing controller and the data driver of the flat plate display
typically uses the mini-LVDS data transmission method.

For the mini-LVDS data transmission, the timing control-
ler includes an LVDS transmitter mounted in an output ter-
minal and the data driver includes an LVDS recetver mounted
in an mput terminal. The LVDS transmitter converts data into
a low voltage differential signal and 1t transmits the low
voltage differential signal serially by using a couple of trans-
mission lines. The LVDS recerver detects a voltage difference
at termination resistance between the transmission couple of
the lines and it restores data. The LVDS transmitter, the LVDS
receiver and the couple of the transmission lines between
them may form a current loop. An output voltage ol the LVDS
transmitter 1s determined by areference voltage of areference
voltage generator. In other words, the output voltage of the
LVDS transmitter may be controllable according to the con-
trol of the reference voltage. The timing controller 1C (Inte-
grated Circuit) of the related art integratedly having the LVDS
transmitter mounted therein may include an option pin (RM-
LVDS) connected with the reference voltage generator and a
variable resistance mounted on PCB (Printed Circuit Board)
for a designer to control the reference voltage, that 1s, output
voltage of the timing controller IC outside.

However, the variable resistance has to be mounted outside
the timing controller IC additionally, only to cause work
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inconvenience and the option pin (RMLVDS) connected with
the variable resistance has to be provided no matter what.

Because of that, 1t 1s limited to reduce the number of pins and
to reduce the production cost of the timing controller IC. Also,
if the option pin (RMLVDS) 1s floated because of contact
tailure of the external variable resistance, 1t 1s impossible to
generate the reference current and to generate to the output
voltage accordingly. Because of that, the timing controller IC
might be evaluated operation-failure.

SUMMARY OF THE INVENTION

Accordingly, the present invention 1s directed to a data
transmitting device and a flat plate display using the same.

An object of the present invention 1s to provide a data
transmitting device capable of removing an option pin and a
variable resistance for controlling amplitude of a low voltage
differential signal, with controlling the amplitude stably, and
a flat plate display using the data transmitting device.

Additional advantages, objects, and features of the disclo-
sure will be set forth 1n part 1n the description which follows
and 1n part will become apparent to those having ordinary
skill 1n the art upon examination of the following or may be
learned from practice of the invention. The objectives and
other advantages of the ivention may be realized and
attained by the structure particularly pointed out in the written
description and claims hereof as well as the appended draw-
ngs.

To achieve these objects and other advantages and 1n accor-
dance with the purpose of the invention, as embodied and
broadly described herein, a data transmitting device includes
a current generator comprising a plurality of constant current
sources connected 1n parallel and a plurality of switches con-
nected to output terminals of the constant current sources,
respectively, the current generator configured to switch the
switches independently according to a preset digital current
control signal and adding up the currents supplied from the
constant current sources via the tuned-on switches to output;
a current amplifier configured to amplity and output the out-
put current of the current generator; and a line driver config-
ured to generate and output a low voltage differential signal
according to input data by using a constant current such as the
amplified current of the current amplifier.

The switches of the current generator may be connected
commonly with a node having the currents added-up therein
and the switches are switched independently 1n response to
cach bit of the current control signal, to control the current
outputted from the current generator according to the current
control signal.

The data transmitting device may further include a refer-
ence voltage generator configured to generate and output a
reference voltage used as a reference when driving the line
driver, the reference voltage generator further configured to
generate and output a current added up to the output current of
the current generator.

The swing of the low voltage differential signal outputted
from the line driver may be determined based on the output
current of the current generator controlled according to the
current control signal.

The data transmitting device may further include a vaniable
resistance connected with the reference voltage generator to
control the output current of the reference voltage generator
outside.

The swing of the low voltage differential signal outputted
from the line driver may be controlled based on the control of
at least one of the output current of the current generator and
the output current of the reference voltage generator.
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In another aspect of the present mvention, a flat plate dis-
play comprising, the flat plate display includes a timing con-
troller the data transmitting device disclosed above to convert
image data into the low voltage differential signal and to
output the converted low voltage differential signal; and a
data driver configured to recerve the low voltage differential
signal from the timing controller and to restore and display
the 1mage data from the received differential signal.

The flat plate display may be a liquid crystal display or an
organic light emitting diode display.

It 1s to be understood that both the foregoing general
description and the following detailed description of the
present invention are exemplary and explanatory and are
intended to provide further explanation of the mvention as
claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are included to pro-
vide a further understanding of the disclosure and are incor-
porated 1in and constitute a part of this application, illustrate
embodiment(s) of the disclosure and together with the
description serve to explain the principle of the disclosure.

In the drawings:

FIG. 1 1s a diagram schematically illustrating a data trans-
mitting device according to an exemplary embodiment of the
present invention;

FI1G. 2 1s a circuit diagram schematically 1llustrating a data
transmitting device according to another embodiment of the
present invention;

FIG. 3 1s a block diagram illustrating a liquid crystal dis-
play using the data transmitting device according to the
present invention.

DESCRIPTION OF THE ILLUSTRATED
EMBODIMENTS

Reference will now be made in detail to the specific
embodiments of the present invention, examples of which are
illustrated 1n the accompanying drawings. Wherever pos-
sible, the same reference numbers will be used throughout the
drawings to refer to the same or like parts.

FIG. 1 1s a circuit diagram schematically illustrating a data
transmitting device according to an exemplary embodiment
of the present invention,

The data transmitting device shown 1n FIG. 1 includes an
LVDS transmitter 10 and an LVDS recerver 20 to transmuit
data based on the mini-LVDS. The LVDS transmitter 10
includes a reference voltage generator 12, a current generator
14, a current amplifier 16 and a line driver 18. The LVDS
receiver 20 includes a termination resistance (R2) and a com-
parator 21. The line driver 18 of the LV DS transmuitter 10 and
the termination resistance of the LVDS receiver 20 are con-
nected with each other via a couple of transmission lines (LA
and LB), to form a current loop.

The reference voltage generator 12 generates a reference
voltage used as a reference when driving the couple of the
transmission lines (LA and LB) of the line driver 18 and 1t
outputs the generated reference voltage. In addition, the ret-
erence voltage generator 12 generates and outputs a {first
current I1a which 1s controllable according to resistance con-
trol of the variable resistance (R1) connected via the option
pin (RMLVDS).

The current generator 14 generates and outputs a second
current 115 according to a current control signal (ISOD). For
that, the current generator 14 includes a plurality of, that 1s,
‘n’ constant current sources 13 connected 1n parallel and a
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plurality of, that 1s, ‘n” switches (SW11~SWn) that switches
currents (I156_1~I15_n) of the constant current sources con-
trolled according to bits of the constant control signals
(ISOD), respectively, to output the result of the switching to a
common node (CN). The current generator 14 adds up the
currents (I16_1~I15_n) supplied to the common node (CN)
from the constant current sources 13 wvia the switches
(SW11~SWn) turned on 1n response to the bits of the current
control signals (ISOD) and it outputs the result of adding-up
as the second current (I15). The n-bit current control signals
(ISOD) 1s preset by a designer and it 1s stored 1n an internal
register, with updatable according to the designer’s necessity.
For example, 1f a 4-bit current control signal (ISOD) 1s preset
as “10107, the current generator 14 includes four constant
current sources 14 and four switches (SW11~-SW14). two
currents (Is2_band I156_4) are supplied to the common nodes
(CN) from each of the constant current sources 13 via the
second and fourth switches (SW12 and SW14) turned on
according to “1010” and the two currents (I156_2 and 115_4)
supplied to the common node (CN) are added up to be out-
putted as the second current (115).

The first current (I1a) outputted from the reference voltage
generator 12 and the second current (I115) outputted from the
current generator 14 are added up via a contact node 15 and
the added current (I1c¢) 1s supplied to the current amplifier 16.
The current amplifier 16 amplifies the input added current
(I1c) and 1t supplies the amplified current 12 to the line driver
18.

The line driver 18 includes mput/output constant current
sources 17 and four switches (SW21~5SW24). The mput/
output constant current source 17 generates an 1dentical con-
stant current 12 to the amplified current 12 supplied from the
current amplifier 16. the fourth switches (SW21~-SW24) are
connected between the mput and output constant current
sources 17 to form a current loop together with the couple of
the transmission lines (LA and LB) and the termination resis-
tance (R2) and they are switched according to the mput data
(D and /D) to output a differential signal. The line driver 18
supplies a positive or negative constant current (12) to the
couple of the transmission lines (LA and LB) based on the
selective turning-on and oif of the {four switches
(SW21~SW24) according to the serial data (D and /D), such
that positive or negative voltages (Vod) may be generated in
both terminals of the termination resistance (R2). For
example, when high-level data (D) 1s inputted, two switches
(SW21 and SW24) are turned on and a positive (+) constant
current (12) tlows via the couple of the transmission lines (LA
and L.B) and the termination resistance (R2), only to generate
a positive (+) voltage (Vod=I2xR2) at the both terminals of
the termination resistance (R2). IT low-level data (D) 1s input-
ted, two switches (SW22 and SW23) are turned on and a
negative (—) constant current 12 tflows via the couple of the
transmission lines (LA and LB) and the termination resis-
tance (R2), only to generate a negative (-) voltage (Vod=I2x
R2) at the both terminals of the termination resistance (R2).

The LVDS receiver 20 detects a voltage (Vod) at the ter-
mination resistance (R2) by using the comparator 21 and 1t
restores high-level or low-level data.

As mentioned above, the data transmitting device based on
mini-LVDS controls at least one of the first current (I1a) of
the reference voltage generator 12 and the second current
(I15) of the current generator 14 to control the output current
(12) of the line driver 18, such that it may control the swing of
the output voltage (Vod), that 1s, the swing of the low voltage
differential signal.

Furthermore, the data transmitting device based on mini-
LVDS controls currents in a dual-mode. As aresult, even if the
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first current (I1a) 1s not generated from the reference voltage
generator 12 because of contact error of the variable resis-
tance (R1), the line driver may generate and output a differ-
ential signal by using the second current (I115) generated from
the current generator 14. In addition, the data transmitting
device based on the mini-LVDS controls the current control
signal (ISOD) to control the output current (12) of the line
driver 18. As a result, the amplitude of the output voltage
(Vod) may be controlled.

Therefore, the data transmaitting device as shown 1n FIG. 2
may remove the option pin (RMLVDS) connected with the
reference voltage generator 12 and the variable resistance
(R1).

Since the option pin (RMLVDS) and the variable resis-
tance (R1) are removed as shown 1n FIG. 2, the first current
(I1a) generated from the reference voltage generator 12 may
not be controlled outside but the n-bit current control signal
(ISOD) inputted to the current generator 14 may be controlled
to control the second current (I115). Because of that, the sec-
ond current (I115) of the current generator 14 shown in FIG. 2
may be controlled and the output current (12) of the line driver
18 may be controlled accordingly, such that the amplitude of
the output voltage (Vod) may be controllable also. As a result,
the option pin (RMLVD) and the variable resistance (R1) are
removed from the timing controller IC having the LVDS
transmitter 10 mounted therein and the production cost may
be reduced accordingly.

FIG. 3 1s a block diagram schematically 1llustrating a liquid
crystal display using the data transmitting device according to
the present invention.

The liquid crystal display shown 1n FIG. 3 includes a tim-
ing controller 42, a data driver 44, a gate driver 46 and a liquid
crystal panel 48. Here, the timing controller 42 has the LVDS
transmitter 10 shown 1n FIG. 1 or 2 mounted therein and the
data driver 44 has the L. VDS receiver mounted therein, such
that data may be transmitted based on mini-LVDS.

The timing controller 42 makes video data inputted outside
in alignment and it outputs the aligned input video data to the
data driver 44. 1n addition, the timing controller 42 generates
a data control signal controlling a driving timing of the data
driver 44 and a gate control signal controlling a driving timing
of the gate driver 46, using synchronizing signals including
vertical synchronizing signals and horizontal synchronizing
signals, data enable signals, dot clocks, only to output the data
control signal and the gate control signal to the data driver 44
and the data driver 46, respectively. Especially, the timing
controller 43 has the LVDS transmitter 10 shown in FIG. 1 or
2 mounted 1n an output terminal thereof to convert the image
data and the data control signal into low voltage differential
signals and to output the converted low voltage differential
signals to the data driver 44. In case of using the LVDS
transmitter 10 shown 1n FIG. 1, at least one of the first current
(I1a) of the reference voltage generator 12 and the second
current (I15) of the current generator 14 may be controlled
and the output current of the line driver 18 may be controlled
accordingly. As a result, the swing of the low voltage differ-
ential signal may be controllable. At this time, even 11 the first
current (I1a) 1s not generated 1n the reference voltage genera-
tor 12 because of contact error of the variable resistance (R1),
the line driver 18 generates a differential signal by using the
second current (I115) generated from the current generator 14
and 1t outputs the generated ditlerential signal. In addition,
the current control signal (ISOD) 1s controlled to control the
output current (I12) of the line driver 18 and the swing of the
low voltage differential signal may be controllable accord-
ingly. Alternatively, 1n case of using the LVDS transmuitter 10
relieved of the option pin (RMLVDS) and the variable resis-
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tance (R1) as shown in FIG. 2, n-bit current control signal
(ISOD) inputted to the current generator 14 may be controlled
to control the second current (115) and the output current (12)
of the line driver 18 may be controlled. As a result, the swing
of the low voltage differential signal may be controllable
stably. In this case, the option pin (RMLVDS) and the variable
resistance (R1) are removed from the timing controller 42 and
the production cost may be reduced accordingly.

The data driver 44 has the LVDS recerver 20 mounted 1n an
input terminal thereof and it restores the image data and the
data control signal based on voltage difference of the differ-
ential signals received from the timing controller 42. 1n
response to the data control signal recerved from the timing
controller 42, the data driver 44 converts digital image data
received from the timing controller 44 1into an analog data
signal (pixel voltage signal) using a gamma voltage and it
supplies the converted analog data signal to data lines (DL) of
the liquid crystal panel 48.

The gate driver 26 sequentially drives gate lines (GL) of the
liquid crystal panel 48 in response to the gate control signal
supplied from the timing controller 42. The gate driver 46
may be mounted 1n the liquid crystal panel 48.

The liqud crystal panel 48 displays images via a pixel
matrix having plural pixels aligned therein. Each of the pixels
represents a desired color combined with red, green and blue
sub-pixels controlling light transmissivity based on variety of
liquid crystal alignment according to a brightness-compen-
sated data signal. Each of the sub-pixels includes a thin film
transistor (1FT) connected with the gate lines (GL) and the
data lines (DLO, a liquid crystal capacitor (Clc) connected
with the TFT 1n parallel and a storage capacitor (Cst). The
liquad crystal capacitor (Clc) charges a voltage difference
between the data signal supplied to the pixel electrode via the
TFT and the common voltage (Vcom) supplied to the com-
mon electrode and 1t drives the liquid crystal according to the
charged voltage to control light transmissivity. The storage
capacitor (Cst) keeps the voltage charged by the liquid
capacitor (Clc) stably. As a result, the liquid crystal panel 48
displays 1mages according to the data signals by using the
lights from a backlight unit (not shown).

In the meanwhile, the embodiment according to the present
invention embodies the data transmitting device which 1s
applicable to only the liquid crystal display. However, the
data transmitting device according to the present invention
may be applicable to all types of flat plate displays, for
example, a plasma display panel (PDP) and an organic light
emitting diode (OLED) display and the like, using digital data
transmission.

According to the present invention, there are following
advantageous ellects.

First of all, according to the data transmitting device and
the flat plate display using the same, at least one of the current
of the reference voltage generator and the current of the
current generator 1s controlled to control the swing of the low
voltage differential signal outputted from the line driver.

Furthermore, even if currents fail to output from the refer-
ence voltage generator because of contact error of the vanable
resistance, the line driver may generate a low voltage differ-
ential signal by using the current of the current generator.
Also, since the current of the current generator 1s controlled,
the swing of the low voltage differential signal may be con-
trolled stably. Moreover, since the option pin connected with
both the reference voltage generator and the variable resis-
tance are removed, the production cost may be reduced. Since
the current of the current generator 1s controlled, the swing of
the low voltage differential signal may be controlled stably.
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It will be apparent to those skilled in the art that various
modifications and variations can be made in the present
invention without departing from the spirit or scope of the
inventions. Thus, 1t 1s intended that the present invention
covers the modifications and variations of this invention pro-
vided they come within the scope of the appended claims and
their equivalents.

What 1s claimed 1s:

1. A data transmitting device comprising;:

a transmitter configured to transmit data using a Low Volt-
age Diflerential Signal (“LVDS); and

areceiver configured to detect the data from the transmitted

LVDS,

wherein the transmitter comprises:

a reference voltage generator configured to generate and
output a reference voltage and a first current;

a current generator comprising a plurality of constant cur-
rent sources connected in parallel and a plurality of
switches connected to output terminals of the constant
current sources, respectively, the current generator con-
figured to switch the switches independently according
to a preset digital current control signal and adding up
the currents supplied from the constant current sources
via the tuned-on switches to output as a second current;

a contact node adding and outputting the first current from
the reference voltage generator and the second current
from the current generator;

a current amplifier configured to amplify and output the
added current from the contact node; and

a line driver configured to generate and output the LVDS
according to the data by using a constant current such as
the amplified current of the current amplifier,

wherein the line driver comprises:

an mput constant current source and an output constant
current source configured to generate an 1dentical con-
stant current to the amplified current from the current
amplifier; and

four switches connected between the input and output con-
stant current sources, wherein the four switches form a
current loop together with the couple of the transmission
lines, between the transmitter and receiver, and the ter-
mination resistance between the transmission lines and
are selectively switched according to a high level or a
low level of the data to output the LVDS,

wherein the recerver configured to detect a voltage of the
LVDS at the termination resistance by using a compara-
tor and restore the high-level or low-level of the data.

2. The data transmitting device of claim 1, wherein the
switches of the current generator are connected commonly
with a node having the currents added-up therein and the
switches are switched independently 1n response to each bit
of the current control signal, to control the current outputted
from the current generator according to the current control
signal.

3. The data transmitting device of claim 1, wherein the
swing of the LVDS outputted from the line driver 1s deter-
mined based on the output current of the current generator
controlled according to the current control signal.

4. The data transmitting device of claim 1, further compris-
ng:

a variable resistance connected with the reference voltage
generator to control the output current of the reference
voltage generator outside.

5. The data transmitting device of claim 4, wherein the

swing ol the LVDS outputted from the line driver 1s controlled
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based on the control of at least one of the output current of the
current generator and the output current of the reference
voltage generator.

6. A flat plate display comprising, the flat plate display
comprising:

a timing controller having a transmitter configured to con-
vert image data into an LVDS and to output the con-
verted LVDS: and

a data driver having a receiver configured to receive the
LVDS from the timing controller and to restore and
display the image data from the recerved LVDS,

wherein the transmitter comprises:

a reference voltage generator configured to generate and
output a reference voltage and a first current;

a current generator comprising a plurality of constant cur-
rent sources connected in parallel and a plurality of
switches connected to output terminals of the constant
current sources, respectively, the current generator con-
figured to switch the switches independently according,
to a preset digital current control signal and adding up
the currents supplied from the constant current sources
via the tuned-on switches to output as a second current;

a contact node adding and outputting the first current from
the reference voltage generator and the second current
from the current generator;

a current amplifier configured to amplily and output the
added current from the contact node; and

a line driver configured to generate and output the LVDS
according to the image data by using a constant current
such as the amplified current of the current amplifier,

wherein the line driver comprises:

an 1nput constant current source and an output constant
current source configured to generate an 1dentical con-
stant current to the amplified current from the current
amplifier; and

four switches connected between the input and output con-
stant current sources, wherein the four switches form a
current loop together with the couple of the transmission
lines, between the transmitter and receiver, and the ter-
mination resistance between the transmission lines and
are selectively switched according to a high level or a
low level of the data to output the LVDS,

wherein the recerver configured to detect a voltage of the
LVDS at the termination resistance by using a compara-
tor and restore the high-level or low-level of the data.

7. The flat plate display of claim 6, wherein the switches of
the current generator are connected commonly with a node
having the currents added-up therein and the switches are
switched independently 1n response to each bit of the current
control signal, to control the current outputted from the cur-
rent generator according to the current control signal.

8. The flat plate display of claim 6, wherein the swing of the
LVDS outputted from the line driver 1s determined based on
the output current of the current generator controlled accord-
ing to the current control signal.

9. The tlat plate display of claim 6, further comprising:

a variable resistance connected with the reference voltage
generator to control the output current of the reference
voltage generator outside.

10. The {flat plate display of claim 9, wherein the swing of

the LVDS outputted from the line driver 1s controlled based
on the control of at least one of the output current of the
current generator and the output current of the reference
voltage generator.




US 8,421,792 B2

9

11. The flat plate display of claim 6, wherein the flat plate
display 1s a liquid crystal display or an organic light emitting
diode display.
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